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( 57 ) ABSTRACT 

Semiconductor devices , semiconductor device assemblies , 
and methods of making such semiconductor devices and 
semiconductor device assemblies . Material may be removed 
from a semiconductor device having a first thickness to 
obtain a second thickness and a carrier may be attached to 
the semiconductor device having a third thickness with the 
third thickness plus the second thickness substantially equal 
ing the first thickness . The carrier has a coefficient of thermal 
expansion ( CTE ) that differs from the CTE of the semicon 
ductor device . The addition of the carrier to the semicon 
ductor device may change the overall warpage or CTE of a 
semiconductor device assembly . The semiconductor device 
assembly be include a redistribution layer between the 
semiconductor device and a substrate . A material may 
encapsulate the carrier and the semiconductor device . The 
carrier may provide electromagnetic shielding . A coating 
may be applied to external surface of the semiconductor 
device assembly to provide electromagnetic shielding . 

20 Claims , 3 Drawing Sheets 
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METHOD FOR STRESS REDUCTION IN FIG . 2 is a cross - section schematic of one embodiment of 
SEMICONDUCTOR PACKAGE VIA a semiconductor device assembly . 

CARRIER FIG . 3 shows an embodiment of a semiconductor device 
having a first thickness . 

RELATED APPLICATIONS FIG . 4 shows the semiconductor device of FIG . 3 having 
a second thickness . The present application is a continuation patent applica FIG . 5 shows a carrier attached to the semiconductor tion of U.S. patent application Ser . No. 15 / 862,445 entitled device of FIG . 4 . “ Method for Stress Reduction in Semiconductor Package via 

Carrier ” filed on Jan. 4 , 2018 , which is incorporated by FIG . 6 shows a schematic of a plurality of semiconductor 
reference herein in its entirety . 10 devices from the semiconductor device and carrier assembly 

of FIG . 5 . 
FIELD FIG . 7 is a flow chart of one embodiment of a method of 

making a semiconductor device assembly . 
The embodiments described herein relate to semiconduc- FIG . 8 is a cross - section schematic of a prior art semi 

tor device , semiconductor device assemblies , and methods 15 conductor device assembly . 
of making such semiconductor devices and semiconductor While the disclosure is susceptible to various modifica 
device assemblies . The present disclosure relates to remov- tions and alternative forms , specific embodiments have been 
ing material from a semiconductor device having a first shown by way of example in the drawings and will be 
thickness to obtain a second thickness and adding a carrier described in detail herein . However , it should be understood 
to the semiconductor device having a third thickness with 20 that the disclosure is not intended to be limited to the 
the third thickness plus the second thickness substantially particular forms disclosed . Rather , the intention is to cover 
equaling the first thickness . The carrier having a coefficient all modifications , equivalents and alternatives falling within 
of thermal expansion ( CTE ) that differs from the CTE of the the scope of the disclosure as defined by the appended 
semiconductor device . claims . 

25 

BACKGROUND DETAILED DESCRIPTION 

40 

Semiconductor processing and packaging techniques con- In this disclosure , numerous specific details are discussed 
tinue to evolve to meet industry demands for increased to provide a thorough and enabling description for embodi 
performance and reduced size . Electronic products , such as 30 ments of the present disclosure . One of ordinary skill in the 
cell phones , smart phones , tablets , personal digital assis- art will recognize that the disclosure can be practiced 
tances , laptop computers , as well as other electronic devices , without one or more of the specific details . Well - known 
require packaged semiconductor assemblies having a high structures and / or operations often associated with semicon 
density of devices while having a relatively small footprint . ductor devices may not be shown and / or may not be 
For example , the space available for memory devices , 35 described in detail to avoid obscuring other aspects of the 
processors , and other devices , continues to decrease in disclosure . In general , it should be understood that various 
electronic products providing a need to increase the density other devices , systems , and / or methods in addition to those 
of semiconductor devices . One method to increase the specific embodiments disclosed herein may be within the 
density of semiconductor devices is stacking of semicon- scope of the present disclosure . 
ductor devices to form a semiconductor device assembly . The term “ semiconductor device assembly ” can refer to 

During the process of forming a semiconductor device an assembly of one or more semiconductor devices , semi 
assembly , the assembly may go through various processes conductor device packages , and / or substrates , which may 
having an elevated temperature . For example , the tempera- include interposers , supports , and / or other suitable sub 
ture during a reflow process to create solder joints , or strates . The semiconductor device assembly may be manu 
interconnections , between semiconductor devices may reach 45 factured as , but not limited to , discrete package form , strip 
an elevated temperature , such as 260 degrees Celsius . A or matrix form , and / or wafer panel form . The term “ semi 
semiconductor device assembly may be comprised of vari- conductor device ” generally refers to a solid - state device 
ous components such as , but not limited to , a substrate , that includes semiconductor material . A semiconductor 
semiconductor devices , and mold compound . Each of the device can include , for example , a semiconductor substrate , 
components may have different coefficients of thermal 50 wafer , panel , or a single die from a wafer or substrate . A 
expansion ( CTE ) , which may create potential problems . As semiconductor device may refer herein to a semiconductor 
the semiconductor device assembly is subjected to an die , but semiconductor devices are not limited to semicon 
elevated temperature , the semiconductor device assembly ductor dies . 
may experience warpage due to the different CTEs of the The term “ semiconductor device package ” can refer to an 
individual components of the assembly . Warpage may pro- 55 arrangement with one or more semiconductor devices incor 
vide a large amount of stress on the components of the porated into a common package . A semiconductor package 
assembly . If the warpage is too large , the warpage may can include a housing or casing that partially or completely 
create reliability issues with the interconnections within a encapsulates at least one semiconductor device . A semicon 
semiconductor device assembly . CTE mismatch may also ductor package can also include a substrate that carries one 
create problems in connecting a semiconductor device 60 or more semiconductor devices . The substrate may be 
assembly to a board or substrate . attached to or otherwise incorporate within the housing or 

Additional drawbacks and disadvantages may exist . casing . 
As used herein , the terms " vertical , ” “ lateral , " " upper , ” 

BRIEF DESCRIPTION OF THE DRAWINGS and “ lower ” can refer to relative directions or positions of 
65 features in the semiconductor devices and / or semiconductor 

FIG . 1 is a cross - section schematic of one embodiment of device assemblies shown in the Figures . For example , 
a semiconductor device assembly . " upper ” or “ uppermost ” can refer to a feature positioned 
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closer to the top of a page than another feature . These terms , material 260 depending on the application as would be 
however , should be construed broadly to include semicon- appreciated by one of ordinary skill in the art having the 
ductor devices and / or semiconductor device assemblies hav- benefit of this disclosure . The semiconductor device 210 is 
ing other orientations , such as inverted or inclined orienta- shown as a single device for illustrative purposes and may 
tions where top / bottom , over / under , above / below , up / down , 5 be multiple device layers such as stacked semiconductor 
and left / right can be interchanged depending on the orien- devices , stacked dies , or stacked wafers as would be appre 
tation . ciated by one of ordinary skill in the art having the benefit 

Various embodiments of this disclosure are directed to of this disclosure . 
semiconductor devices , semiconductor device assemblies , During the process of forming a semiconductor device semiconductor packages , and methods of making and / or 10 assembly , the assembly may go through various processes operating semiconductor devices . In one embodiment of the 
disclosure , a semiconductor device assembly comprises a having an elevated temperature . For example , the tempera 
semiconductor device having a second thickness with the ture during a reflow process to create solder joints , or 
device initially having a first thickness , wherein material has interconnections , between semiconductor devices may reach 
been removed from the semiconductor device until the 15 an elevated temperature , such as 260 degrees Celsius . As 
semiconductor device has the second thickness . The semi shown in FIG . 8 , the semiconductor devices assembly 200 is 
conductor device assembly comprises a substrate connected comprised of various components ( i.e. , semiconductor 
to the semiconductor device and a carrier connected to a top device 210 , encapsulation material 260 , redistribution layer 
surface of the semiconductor device . The carrier has a third 240 , substrate 250 ) each of which may have different CTEs . 
thickness , wherein the second thickness plus the third thick- 20 As the semiconductor device assembly 200 is subjected to 
ness substantially equals the first thickness . Depending on an elevated temperature , the semiconductor device assembly 
the application , the third thickness could be less than , equal 200 may experience warpage . The semiconductor device 
to , or greater than the second thickness as would be appre- 210 of the semiconductor device assembly 200 may be 
ciated by one of ordinary skill in the art having the benefit comprised of silicon and have a thickness T1 . The warpage 
of this disclosure . Additionally , the second thickness plus the 25 of the semiconductor device assembly 200 may be caused in 
third thickness may be less than , equal to , or greater than the large part due to the difference in CTE of the semiconductor 
first thickness depending on the application as would be device 210 compared to the other components of the semi 
appreciated by one of ordinary skill in the art having the conductor device assembly 200 . 
benefit of this disclosure . FIG . 1 shows a cross - section schematic of an embodiment 
One embodiment of the disclosure is a device comprising 30 of a semiconductor device assembly 100. The semiconduc 

a semiconductor device having a first CTE and having a tor device assembly 100 comprises a semiconductor device 
second thickness , the semiconductor device initially having 110 connected to a substrate 150 via a redistribution layer 
a first thickness , wherein material has been removed from 140 and interconnects 155 between the redistribution layer 
the semiconductor device until the semiconductor device has 140 and the substrate 150. As would be appreciated by one 
the second thickness . The semiconductor device comprises 35 of ordinary skill in the art , the redistribution layer 140 may 
a carrier connected to a top surface of the semiconductor be comprised of a dielectric material and include electrical 
device , the carrier having a second CTE that differs from the pathways or traces 145 electrically connecting the semicon 
first CTE and a third thickness , wherein the second thickness ductor device 110 to the substrate 150 via the interconnects 
plus the third thickness substantially equals the first thick- 155. Underfill material 130 may be positioned between the 

40 bottom surface of the semiconductor device 110 and the 
One embodiment of the disclosure is a method of making redistribution layer 140 as would be appreciated by one of 

a semiconductor device assembly comprising providing a ordinary skill in the art . A carrier 120 is attached to a top 
semiconductor device having a first surface and a second surface of the semiconductor device 110. A material 160 , 
surface opposite the first surface , the semiconductor device such as mold compound , encapsulates the semiconductor 
having a first thickness . The method comprising removing 45 device 110 and the carrier 120 and encapsulates and a 
material from the semiconductor device until the semicon- portion of the redistribution layer 140. The semiconductor 
ductor device has a second thickness and providing a carrier device assembly 100 may not include an encapsulation 
material onto the first surface of the semiconductor device . material 160 depending on the application as would be 
The method comprises dicing the semiconductor device and appreciated by one of ordinary skill in the art having the 
carrier material into a plurality of semiconductor device 50 benefit of this disclosure . The semiconductor device 110 is 
assemblies . shown as a single device for illustrative purposes and may 
FIG . 8 shows a cross - section schematic of a prior art be multiple device layers such as stacked semiconductor 

semiconductor device assembly 200. The semiconductor devices , stacked dies , or stacked wafers as would be appre 
device assembly 200 comprises a semiconductor device 210 ciated by one of ordinary skill in the art having the benefit 
connected to a substrate 250 via a redistribution layer 240 55 of this disclosure . 
and interconnects 255 between the redistribution layer 240 The semiconductor device 110 of the semiconductor 
and the substrate 250. The redistribution layer 240 may be device assembly 100 of FIG . 1 has a thickness , T2 , which is 
comprise of a dielectric material and includes electrical less than the thickness T1 of the semiconductor device 
pathways or traces 245 electrically connecting the semicon- assembly 200 of FIG . 8. The thickness of the semiconductor 
ductor device 210 to the substrate 250 via the interconnects 60 device 110 has been reduced from an original thickness , T1 , 
255. Underfill material 230 may be positioned between the to a second thickness , T2 , which reduces the affect the 
bottom surface of the semiconductor device 210 and the semiconductor device 110 will have on the warpage of the 
redistribution layer 240 as would be appreciated by one of semiconductor device assembly 100 at elevated tempera 
ordinary skill in the art . A material 260 , such as mold tures . As discussed herein , a carrier 120 is attached to the top 
compound , encapsulates the semiconductor device 210 and 65 surface of the semiconductor device 110. The carrier 120 
a portion of the redistribution layer 240. The semiconductor may be attached or connected to the semiconductor device 
device assembly 200 may not include an encapsulation 110 in various ways as would be appreciated by one of 

ness . 
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ordinary skill in the art having the benefit of this disclosure . first internal layer 170 may be , but is not limited to , titanium 
For example , the carrier 120 may be bonded to the semi- or tantalum and the second external layer 180 may be , but 
conductor device 110 . is not limited to , copper . 

The carrier 120 may have a thickness , T3 , which when The external layers 170 , 180 may be deposited on all 
added to the thickness , T2 , of the semiconductor device 110 5 external surfaces of the semiconductor device assembly 
may be substantially equal to the first , original , or initial comprised of the encapsulating material 160 , the carrier 120 , 
thickness , T1 , of the semiconductor device 110. The addition the semiconductor device 110 , the underfill material 130 , 
of the carrier 120 to the semiconductor device 110 having a and the redistribution layer 140. For example , the external 
second thickness , T2 , so that the combined thickness is layers 170 , 180 may be deposited on the top surface of the 
substantially equal to the first thickness , T1 ( shown in FIG . 10 encapsulating material 160 and the sides of the assembly comprised of the encapsulating material 160 and the redis 8 ) , enables the semiconductor device 100 to have the same tribution layer 140. However , the external layers 170 , 180 thickness or dimensions as the prior semiconductor device may be absent from the bottom surface of the redistribution 200 , which does not include a carrier 120. Depending on the layer 140 , which is electrically connected to the substrate application , the third thickness , T3 , could be less than , equal 15 150. If the semiconductor device assembly 100 does not to , or greater than the second thickness , T2 , as would be include an encapsulating material 160 , as discussed herein , appreciated by one of ordinary skill in the art having the the external layers 170 , 180 may be applied to the external 
benefit of this disclosure . Additionally , the second thickness surfaces of the carrier 120 and the semiconductor device 110 
plus the third thickness may be less than , equal to , or greater as would be appreciated by one of ordinary skill in the art 
than the first thickness depending on the application as 20 having the benefit of this disclosure . 
would be appreciated by one of ordinary skill in the art FIG . 3 shows an embodiment of a semiconductor device 
having the benefit of this disclosure . 110 having a first thickness , T1 , which may correspond to 

The semiconductor device 110 , which may be comprised the thickness , T1 , of the semiconductor device 210 of the 
of silicon , has a first CTE and the carrier 120 has a second semiconductor device assembly 200 of FIG . 8. As discussed 
CTE , which differs from the first CTE . The carrier 120 may 25 herein , the CTE of the semiconductor device 110 having a 
be comprised of various materials , which may be selected so first thickness , T1 , may result in warpage of a semiconductor 
that the second CTE of the carrier 120 may minimize the device assembly of which the semiconductor device 110 is 
warpage of the semiconductor device assembly 100 at a component . Thus , it may be desired to remove some 
elevated temperatures . The carrier 120 may be comprised of , material from the semiconductor device 110 , until it has a 
but is not limited to , a metal , a ceramic , a metal coated with 30 predetermined second thickness , T2 . FIG . 4 shows the 
a polyimide , a polymer , a die attach film , an epoxy , or a semiconductor device 110 with the second thickness , T2 . 
combination thereof . As other examples , the carrier 120 may Alternatively , the semiconductor device 110 may be fabri 
comprise , but is not limited to , copper coated with a dry film cated to have an initial thickness equal to the second 
polyimide , benzocyclobutene , a die attach film , or a com- thickness , T2 , to be used in combination with a carrier 120 
bination thereof . The carrier 120 may provide electromag- 35 that when added to the semiconductor device 110 has an 
netic shielding to the semiconductor device 110 from above . overall thickness that is substantially equal to the first 
FIG . 2 shows a cross - section schematic of an embodiment thickness , T1 , as would be appreciated by one of ordinary 

of a semiconductor device assembly 100 that comprises a skill in the art having the benefit of this disclosure . 
semiconductor device 110 connected to a substrate 150 via FIG . 5 shows a carrier 120 attached , or bonded , to the top 
a redistribution layer 140 and interconnects 155 between the 40 surface of the semiconductor device 110. The carrier 120 has 
redistribution layer 140 and the substrate 150. As discussed a third thickness , T3 , and the semiconductor device 110 has 
herein , the redistribution layer 140 includes electrical path- a second thickness , T2 , that when combined together the 
ways or traces 145 electrically connecting the semiconduc- overall thickness , T1 , of the carrier 120 attached to the 
tor device 110 to the substrate 150 via the interconnects 155 . semiconductor device 110 substantially equals the thickness , 
Underfill material 130 may be positioned between the bot- 45 T1 , of the semiconductor device of FIG . 3. Depending on the 
tom surface of the semiconductor device 110 and the redis- application , the third thickness , T3 , could be less than , equal 
tribution layer 140. A carrier 120 is attached to a top surface to , or greater than the second thickness , T2 , as would be 
of the semiconductor device 110. A material 160 , such as appreciated by one of ordinary skill in the art having the 
mold compound , encapsulates the semiconductor device 110 benefit of this disclosure . Additionally , the second thickness 
and the carrier 120 and encapsulates and a portion of the 50 plus the third thickness may be less than , equal to , or greater 
redistribution layer 140 . than the first thickness depending on the application as 
As discussed herein , the carrier 120 may provide electro- would be appreciated by one of ordinary skill in the art 

magnetic shielding to a portion of the semiconductor device having the benefit of this disclosure . 
assembly 100. Additionally , an external layer 170 , 180 may FIG . 6 shows a semiconductor device assembly 125 
be deposited on the exterior of the semiconductor device 55 comprised of a carrier 120 and a semiconductor device 110 
assembly 100 to provide additional electromagnetic shield- that has been diced or separated , shown by lines 101 , into a 
ing to at least a portion of the semiconductor device assem- plurality of semiconductor assemblies 125A , 125B , 125C , 
bly 100. The external layer may be comprised of a first 125D , 125E , 125F ( collectively 125 ) . For example , the 
internal layer 170 and a second external layer 180. The first semiconductor device 110 may be a wafer which may be 
internal layer 170 may be comprised of a metal layer 60 diced or separated , shown by lines 101 , into individual dies 
deposited on the exterior of the semiconductor device 125A , 125B , 125C , 125D , 1250 , 125F comprised of a 
assembly 100 and the second external layer 180 may be carrier 120 bonded or attached to a semiconductor device 
comprised of a metal layer deposited on the first internal 110. Each individual semiconductor assembly 125 may then 
layer 170. The external layers 170 , 180 may be comprised of be connected to a redistribution layer 140 to form a semi 
various materials that may provide electromagnetic shield- 65 conductor device assembly 100 , as shown in FIGS . 1 and 2 , 
ing as would be appreciated by one of ordinary skill in the as would be appreciated by one of ordinary skill having the 
art having the benefit of this disclosure . For example , the benefit of this disclosure . Various methods may be used to 
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dice or separate the semiconductor device assembly 125 strate , at 380. The electromagnetic shielding layer may be 
comprised of the carrier 120 and the semiconductor device absent from a bottom surface of the redistribution layer . 
110 into a plurality of semiconductor device assemblies As disclosed herein , the use of a carrier 120 connected to 
125A , 125B , 125C , 1250 , 1250 , 125F as would be appre a semiconductor device 110 may reduce the warpage of a 
ciated by one of ordinary skill in the art having the benefit 5 semiconductor device assembly 100 without changing the 
of this disclosure . FIG . 6 shows the semiconductor device overall dimensions of the semiconductor device assembly 
110 diced or separated into individual dies 125A , 125B , 100. Various materials may be used for the carrier 120 as 
125C , 1250 , 1250 , 125F for illustrative purposes . However , would be appreciated by one of ordinary skill in the art 
the semiconductor device 110 may comprise a semiconduc having the benefit of this disclosure . The material of the 
tor wafer with a carrier 120 attached to a top surface of the 10 carrier 120 may be selected based on the CTE of the material . Likewise , the material of the carrier 120 may also semiconductor device assembly form an assembly . The be selected based on providing electromagnetic shielding . second side of the semiconductor wafer may then be An external layer or layers 170 , 180 may be deposited on the attached to a redistribution layer as would be appreciated by exterior of the semiconductor device assembly 100 to pro one of ordinary skill in the art having the benefit of this 15 vide additional electromagnetic shielding to at least a por disclosure . tion of the semiconductor device assembly 100 . 

FIG . 7 is a flow chart of one embodiment of a method 300 Although this disclosure has been described in terms of 
of making a semiconductor device assembly . The method certain embodiments , other embodiments that are apparent 
300 includes providing a semiconductor device having a first to those of ordinary skill in the art , including embodiments 
surface and a second surface opposite the first surface , the 20 that do not provide all of the features and advantages set 
semiconductor device having a first thickness , at 310. At forth herein , are also within the scope of this disclosure . The 
320 , the method 300 comprises removing material form the disclosure may encompass other embodiments not expressly 
semiconductor device until the semiconductor device has a shown or described herein . Accordingly , the scope of the 
second thickness . The method 300 includes providing a present disclosure is defined only by reference to the 
carrier material onto the first surface of the semiconductor 25 appended claims and equivalents thereof 
device , at 330. As discussed herein , the thickness of the 
carrier material is substantially equal to the thickness of What is claimed is : 
material removed from the semiconductor device , at 320 . 1. A semiconductor device assembly comprising : 
Alternatively , the semiconductor device may be initially a semiconductor device ; 
provided having the second thickness , which is less than the 30 a substrate , the semiconductor device being connected to 
thickness than the thickness of a semiconductor used in a the substrate ; and 
prior semiconductor device assembly with the thickness of a carrier connected to a top surface of the semiconductor 
the carrier material added to make up the difference . device wherein the semiconductor device is positioned 
Depending on the application , the third thickness could be between the substrate and the carrier . 
less than , equal to , or greater than the second thickness as 35 2. The semiconductor device assembly of claim 1 , further 
would be appreciated by one of ordinary skill in the art comprising a redistribution layer between the semiconductor 
having the benefit of this disclosure . Additionally , the sec- device and the substrate . 
ond thickness plus the third thickness may be less than , 3. The semiconductor device assembly of claim 2 , the 
equal to , or greater than the first thickness depending on the redistribution layer comprising a plurality of traces posi 
application as would be appreciated by one of ordinary skill 40 tioned within a dielectric material . 
in the art having the benefit of this disclosure . 4. The semiconductor device assembly of claim 3 , further 

The method 300 includes dicing , or separating , the semi- comprising underfill material positioned between the semi 
conductor device and carrier material into a plurality of conductor device and the redistribution layer . 
semiconductor device assemblies , at 340. Alternatively , the 5. The semiconductor device assembly of claim 1 , further 
method 300 may include dicing , or separating , the semicon- 45 comprising a material that encapsulates the semiconductor 
ductor device and carrier into a plurality of semiconductor device and the carrier . 
device assemblies after the semiconductor device is attached 6. The semiconductor device assembly of claim 5 , 
to a redistribution layer , at 360 , as would be appreciated by wherein the material that encapsulates the semiconductor 
one of ordinary skill in the art having the benefit of this device and the carrier is a mold compound . 
disclosure . Optionally , the method 300 may include provid- 50 7. The semiconductor device assembly of claim 1 , further 
ing electromagnetic shielding with the carrier material , at comprising : 
350. The method 300 may optionally include attaching the a redistribution layer between the semiconductor device 
second surface of the semiconductor device of one of the and the substrate ; 
semiconductor device assemblies to a redistribution layer , at underfill material positioned between the semiconductor 
360 , and optionally encapsulating the semiconductor device 55 device and the redistribution layer ; 
and the carrier material with an encapsulation material , at a material that encapsulates the semiconductor device and 
370. The method 300 may include attaching the redistribu the carrier ; and 
tion layer to a substrate , at 380. Attaching the redistribution an exterior layer on the material that encapsulates and the 
layer may comprise various methods of connecting the semiconductor device and the carrier , the exterior layer 
redistribution layer to the substrate . For example , attaching 60 providing electromagnetic shielding . 
the redistribution layer to the substrate may comprise depos- 8. The semiconductor device assembly of claim 7 , 
iting the redistribution layer to the substrate as would be wherein the exterior layer is not disposed between the 
appreciated by one of ordinary skill in the art having the redistribution layer and the substrate . 
benefit of this disclosure . The method 300 may include 9. The semiconductor device assembly of claim 8 , 
applying an electromagnetic shielding layer to an exterior of 65 wherein the exterior layer comprises a first internal metal 
the encapsulation material and the redistribution layer , at layer and a second external metal layer that differs from the 
390 , and then attaching the redistribution layer to a sub- first internal metal layer . 
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10. The semiconductor device assembly of claim 9 , device having a first coefficient of thermal expansion 
wherein the first internal metal layer comprises titanium or ( CTE ) , the bottom surface of the semiconductor device 
tantalum and the second external metal layer comprises is configured to be electrically connected to a substrate ; 
copper . and 

11. The semiconductor device assembly of claim 1 , a carrier connected to the top surface of the semiconduc wherein the semiconductor device has a first coefficient of 
thermal expansion ( CTE ) and the carrier has a second CTE tor device , the carrier having a second CTE that differs 
that differs from the first CTE . from the first CTE . 

12. The semiconductor device assembly of claim 11 , 17. The semiconductor device of claim 16 , wherein the 
wherein the semiconductor device comprises silicon . semiconductor device comprises silicon and the second CTE 

13. The semiconductor device assembly of claim 12 , differs from a CTE of silicon . 
wherein the carrier comprises one of a metal , a ceramic , a 18. The semiconductor device of claim 16 , wherein the 
metal coated with a polyimide , a polymer , a die attach film , carrier comprises one of a metal , a ceramic , a metal coated 
an epoxy , or a combination thereof . with a polyimide , a polymer , a die attach film , an epoxy , or 

14. The semiconductor device assembly of claim 1 , a combination thereof . 
wherein the carrier comprises one of a metal , a ceramic , a 19. The semiconductor device of claim 16 , wherein the metal coated with a polyimide , a polymer , a die attach film , carrier comprises one of copper coated with a dry film an epoxy , or a combination thereof . polyimide , benzocyclobutene , a die attach film , or a com 15. The semiconductor device assembly of claim 1 , bination thereof . wherein the carrier comprises one of copper coated with a 20. The semiconductor device of claim 16 , wherein the dry film polyimide , benzocyclobutene , or a die attach film . 

16. A semiconductor device comprising : carrier provides electromagnetic shielding to the semicon 
ductor device . a semiconductor device having a top surface and a bottom 

surface opposite the top surface , the semiconductor 
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20 


